Abstract Improved technology has increased survival of infants with serious medical conditions in the US, as well as worldwide, at a cost of significant developmental disability and sensory deficits in many children. This has created a public health challenge and is stressful to families who are the primary caretakers of children with complex medical problems resulting in disabilities. Children with comorbidities such as developmental disability and visual impairment have more difficulty than children with normal development. The pediatric ophthalmologist is an essential member of the multidisciplinary team caring for the child. The pediatric ophthalmologist can provide essential information and specific recommendations for medically necessary services, accommodations and interventions that can aid a child and family in reaching the child's potential and relieve stress.
Introduction
Although improved medical care has increased survival, significant concomitant disabilities remain a serious problem worldwide [1] . Manikin and colleagues performed a systematic review estimating risk of neurocognitive sequelae from perinatal insults. The deficits included cognition or learning, cerebral palsy and sensory deficits (hearing and vision). Approximately one-third of the children had multiple disabilities [2 • ].
In the US, prematurity remains a major cause of longterm morbidity for surviving children involving intellectual disability, behavior and overall health [3] . Specific recommendations for postnatal intervention may aid in helping involved infants reach their potential as well as limit family stress.
Significant levels of stress are reported in parents of children with developmental delay when compared with parents of children with normal development [4] . Behavioral, personal and social skill deficits are specific predictors of family stress. Specific recommendations for strategies for interventions and accommodations in these areas are important [5] .
Special Challenges Associated with Multiple Disability and Visual Impairment
The combination of visual impairment and developmental disability is associated with more emotional and behavioral problems than in children with normal development [6 • ].
It may be difficult to diagnose visual impairment in children with additional disabilities. Expressive delay, behavioral issues and intellectual impairment may make interpretation of subjective responses to testing difficult. Welinder and Baggesen [7 • • ] demonstrated visual impairment is common in children with severe developmental delay. Approximately 38 % of children studied had visual impairment that was undiagnosed. It is important to include sensory testing in the workup and screening of children with developmental disability in the medical home as per American Academy of Pediatrics recommendations. If a child cannot be adequately screened, he or she should be referred to an eyecare specialist experienced in the care of children [8] .
Children with autism can present a special challenge. Atypical visual behaviors associated with odd viewing angles and visual attention are seen in both autism and cortical visual impairment. Research involving neuroimaging and behavioral evidence suggests abnormalities in wiring and connections between specific areas of the brain are associated with the behaviors in autism [9, 10] . It is well known that cortical visual impairment involves abnormalities in ventral and dorsal brain visual processing pathways [11] . Both autism and cortical visual impairment are commonly seen in surviving premature infants [12, 13 •• ]. Care should be taken in assigning a diagnosis of autism based on atypical visual behaviors, especially by those unfamiliar with evaluating children with multiple disabilities. The totality of the evaluations and determinations of experienced members of the multidisciplinary team need to be looked at when this diagnosis is considered. The comorbidities may make assessment and diagnosis even more difficult. Whether performance is affected by visual impairment in cortical visual impairment or behavioral and perceptual responses in autism, accommodations and compensations can be based on concrete activities that are necessary in order to make progress in the educational environment.
Parental Expectations
Considering parents part of the multidisciplinary team for a child is essential to family-centered care. It is a widely accepted philosophy for a model of care in pediatrics and especially in the care of children with disabilities [14] .
Jansen and colleagues studied parental expectations of medical care given to children with profound disabilities. Parents found ''respectful and supportive care'' and ''enabling partnership'' as most important. Parents of children in the age range 6-12 years of age were concerned that their need for ''providing specific information about the child'' was not being met [15 •• ] . Parents and society expect school age children to make educational progress. This expectation may fuel the desire for specific information. Specific recommendations for compensations and accommodations may aid the child in making progress in the classroom.
Role of the Pediatric Ophthalmologist
The pediatric ophthalmologist is an important member of the multidisciplinary team caring for a child with developmental disability and visual impairment in both the initial screening and ongoing evaluations.
Visual Acuity Assessment
The determination of visual acuity allows for vision services to be obtained for eligible children. Determination of visual acuity also aids others working with the child to supply materials that are appropriate in the educational, social and activities of daily living environments.
Preverbal and nonverbal children present special challenges. Common letter/picture acuity systems include the Snellen, HOTV, Allen and Lea symbols. If a typical letter or picture recognition acuity cannot be obtained, other methods may be employed. Preferential looking with contrast acuity grating cards or paddles is useful in this population. Repeat testing may be helpful. A temporal graph allows assessment over time and may be more valuable than any specific point in time that may have given poor results when a child's ability to cooperate may have been limited.
Some practitioners may prefer to estimate visual acuity with sweep visual evoked potentials. Studies show that this technique may be valuable in assessing visual acuity in nonverbal children [16] .
Ophthalmologists may feel uncomfortable with giving specific information about a child's visual acuity because of a lack of familiarity with determination of acuity in this population or a lack of familiarity with alternative methods such as preferential looking or visual evoked potentials. It is important, however, to give some type of assessment of visual acuity. Morales and colleagues conducted visual acuity assessment using the preferential looking technique in a population of children with developmental disability and visual impairment referred by a pediatric ophthalmologist. They found that parental stress was reduced when a specific visual acuity was obtained and shared with the family. Pediatric ophthalmologists reported a quantitative visual acuity assessment aided in making a diagnosis and allowed for specific recommendations to be given to caretakers, educational institutions and early intervention programs [17
Not all providers have experience with or access to such techniques as preferential looking techniques. The typical default is to use ''central, steady and maintained'' or ''fix and follow'' descriptions. Although these descriptions are helpful, a functional description may be of added value. An example of this type of description is: maintained fixation on 2 inch toy in midline and followed approximately 30 degrees off midline in either direction with both eyes open. Another example is: responds to moving lighted toy in right superotemporal field with both eyes open. This type of description aids family, caretakers, educational services and therapists in giving a starting place to visually engage the child. An additional comment about whether vision is consistent with or below what it expected for the child's age may help document disability. It is important to document whether your clinical impression meets the definition of the criteria for vision services in the state where the child lives and will receive services.
Diagnosis
Although some states base their eligibility for vision services on acuity alone, some base it on an ongoing ocular medical diagnosis that will impair the child's ability to progress in education and/or activities of daily living. It is imperative that children receive a diagnosis causing their visual impairment. A commonly overlooked diagnosis that is not mentioned in reports is cortical visual impairment in children with profound multiple disabilities (e.g., quadriplegic cerebral palsy). The absence of this diagnosis may limit a child's ability to obtain vision services.
Educational materials including disease course and prognosis, if applicable, should be made available to the family and other relevant members of the multidisciplinary team. Other team members may be copied via the electronic health record or the information may be given to the family who may distribute it to members of the team based on their desire to share the information. Information about relevant websites and support groups is helpful. It is important to have printed material available since not all patients and families have Internet access.
It is important to discuss genuine current research and clinical trials. Sham treatments are present on the Internet, and desperate families may be vulnerable to the empty promises that may be made. This information about genuine research also gives families hope that there may be progress made concerning treatment during their child's lifetime.
Specific Recommendations for Patient, Family and Others
It is important that the ophthalmologist documents any evaluations that are needed and accommodations that are medically necessary. This allows for caretakers and educational services to incorporate these items into the child's day. It will be incorporated into an IEP (Individual Educational Plan) if the child has one. Not all children will have quality advocates or services depending upon the geographic location, etc. It is important that the ophthalmologist consults with the family and other multidisciplinary team members and documents all medically necessary accommodations.
Not all ophthalmologists are experienced in providing these recommendations. There are several strategies that may help in constructing the recommendations that should be transmitted in print for families to ensure that their child is receiving the proper services and accommodations. The electronic health record allows for the construction of practical and efficient transmission of this information to the family and other members of the multidisciplinary team.
The first schema for specific recommendations is based on diagnosis. Certain clinical signs and symptoms may be associated with a diagnosis. What is expected based on the diagnosis is evaluated and recommendations made based on the patient's history and examination. A patient with optic atrophy from optic chiasmal involvement of a glioma may be expected to have decreased acuity, abnormal color vision, poor contrast acuity and visual field defects. An example of a list of recommendations based on diagnosis is listed in Table 1 . Another schema for specific recommendations involves using a checklist of categories to be reviewed with the family and other members of the multidisciplinary team and tailoring the recommendations to the problems the patient is encountering. The categories include: environment, visual materials, activities of daily living (tasks involved in progressing through one's day), communication and orientation and mobility ( Table 2) .
The final schema is basing specific recommendations on an evaluation tool that documents the presence of specific criteria. Roman-Lantzy has developed a tool, the cortical visual impairment characteristic assessment method, which can be used to plan for specific recommendations, accommodations and interventions based on the presence or resolution of traits that are essential to the diagnosis of cortical visual impairment [18] . It is a complete and lengthy tool used often by teachers of the visually impaired or occupational therapists that provide vision services. Communication of these assessments should be shared with the entire team caring for the child.
Conclusions
The pediatric ophthalmologist can provide essential information as part of the multidisciplinary team caring for children with developmental disability and visual impairment. The pediatric ophthalmologist is uniquely qualified to assess visual acuity and make a diagnosis in a child with complex medical conditions. Both documentation of acuity and diagnosis are essential for children to qualify for medically necessary services, accommodations and interventions. Because of the importance of this role, it behooves the pediatric ophthalmologist to become comfortable and familiar with caring for the child with multiple disabilities and meeting their needs, including constructing specific recommendations that impact the child's educational and behavioral progress. Communication is key. Evaluations from members of the multidisciplinary team caring for a child should be shared with the family and others on the team. This information can lessen the stress of both child and family, thus impacting their well-being.
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